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(57) Abstract: The invention provides a test meter ( 1) that may be calibrated using a calibration member (16). The calibration mem- 
ber (16) has at least one conductive region (38) of predetermined electrical resistance. The test meter (1) has al least two calibration 
electrodes (24), processor (34) and dispensing mechanism (22). The dispensing mechanism (22) can be used to dispense a calibration 
member ( 16) from the test meter (1). The conductive regions (38) of the calibration member make contact with the electrodes (24) 
as it is dispensed. The processor (34) receives a signal from the electrodes (24) as the calibration member (16) is dispensed. The 
processor (34) then processes said signal and generates a calibration signal to calibrate the test meter (1). The invention extends to 
a method Oi' calibrating a test meter, a cartridge (18) for a test meter and a calibration member (16). 
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Test Meter Calibration 

BACKGROUND TO THE INVENTION 

5 1 . Field of the Invention 

The present invention relates to a test meter and method 
of calibrating same, particularly a test meter for testing 
blood glucose levels using a sample of whole blood. 

10 

2. Description of the Prior Art 

Providing clinical products for the home test market, for 
instance a blood glucose meter (BGM) , has several problems 

15 associated with it. It is important that the patient uses 
the product in the correct manner. Complete instructions 
for use are usually supplied with any such product, but 
there is no guarantee that a user will read such 
instructions. It is therefore important that the operation 

20 of such a clinical product is as simple and intuitive as 
possible. 

In order for a diabetic patient to measure accurately 
their blood glucose concentration they typically use a BGM 

25 and a disposable test strip. The test strip will usually 
include an enzyme specific for p-D-glucose so that when a 
whole blood sample is added to the strip a reaction will 
occur. The reaction progress may be monitored using a 
chromogen included on the test strip to change colour as 

30 the reaction proceeds. The colour change can then be 
measured by the BGM using the reflectance of the strip. 
The reaction may also be followed by measuring the 



wo 03/050534 PCT/GB02/04347 

- 2 - 

changing electrical properties of the strip as the 
reaction proceeds. Since the test strip includes a 
biological element it is very difficult to manufacture 
test strips with identical sensitivities. Manufacturers 
5 attempt to remedy this problem by calibrating batches of 
strips and assigning a code value to them that the BGM can 
interpret to calibrate itself. 

The code value for a batch must be entered into the test 
10 meter for each batch of strips. This could be manually 
entered by a user, but errors may occur in the entry 
process, particularly for users with poor eyesight. 

There have been a number of attempts to make the inputting 
15 of this information automatic and error free. These 
attempts have included the use of removable devices that 
can be inserted into the meter (US 5,366,609) and altering 
the colour of the test strip substrate so that the meter 
can read the colour of the substrate to gain calibration 
20 information for that strip (US 6, 168, 957). Other 
approaches have included printing a barcode on the test 
strip such that the test meter can read the barcode to 
gain calibration information (US 4,476,149). 

25 Calibration information has been included on a conductive 
strip on a colour-change test strip (US 4,714, 874). A 
signal is generated from the conductive strip by measuring 
the resistance ratio of the strip using three or more 
electrodes or probes. US 5,160,278 describes a connector 

30 for connecting a reagent strip with encoded data to an 
analysing device. The connector has a plurality of 
generally U-shaped tungsten wires disposed about a 
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generally cylindrical member fabricated from an elastomer 
to provide electrical contact with conductive areas on the 
reagent strip. 

5 Calibration information has also been included on the 
package in which the test strips are supplied (US 
5,989,917) to be read automatically by the test meter. 

The present invention seeks to provide an improved test 
10 meter and method of calibrating the meter. 

SUMMARY OF THE INVENTION 

Accordingly, the invention provides a test meter that may 
15 be calibrated using a calibration member, the calibration 
member having at least one conductive region of 
predetermined electrical resistance, the test meter 
comprising at least two calibration electrodes, an 
electrical power source, processor and dispensing 
20 mechanism, the dispensing mechanism being operable to 
dispense a calibration member from the test meter, the or 
each conductive region of the calibration member making 
contact with the electrodes as it is dispensed, the 
electrodes and processor receiving power from the 
25 electrical power source, the processor receiving a signal 
from the electrodes, the signal being indicative of the 
current passing between them as the calibration member is 
dispensed, the processor processing said signal and 
generating a calibration signal to calibrate the test 

30 meter. 

The invention thus provides a test meter that may be 
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automatically calibrated using a calibration meinber. The 
calibration member may be supplied separately with test 
members from a particular batch. Preferably, however, the 
test meter includes a removable cartridge which contains 
5 at least one calibration member and a plurality of test 
members. In this case the dispensing mechanism is operable 
to dispense test members in sequence from the cartridge 
such that each test member makes contact with two test 
electrodes of the test meter as the test member is 

4 

10 dispensed* 

The dispensing mechanism may take any suitable form, for 
instance electrical, mechanical or a combination thereof. 
A suitable dispensing mechanism is disclosed in the patent 
15 document WO 94/10558. Other suitable dispensing mechanisms 
will be known to persons skilled in the art. 

The electrical power source is preferably a battery, but 
may be any other suitable source. The user could generate 

20 some of the electrical power, for instance by the action 
of actuating the dispensing mechanism. The power could be 
generated by the use of a generator converting the 
mechanical action of the user into electrical energy. It - 
is to be understood that the electrical power source could 

25 comprise a plurality of separate power sources or 
supplies, for example a first battery for powering the 
processor and a second battery for energizing the 
electrodes. However, it is preferred that a single power 
source provides all the electrical power for the 

30 components of the meter. 

Preferably a calibration member is dispensed from the 
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cartridge prior to a test member being dispensed after a 
cartridge has first been inserted into the test meter, 
usually a cartridge will contain test members from a 
single batch and a single calibration member can calibrate 
5 the test meter for the batch of test members before one is 
used. This helps to reduce the likelihood that that a new 
cartridge or batch of test members will be used without 
the meter being correctly calibrated. 



0 It is usual that a test member will be in the form of a 
strip of substrate upon which there will be a test region 
including a reagent and a contact region for contacting 
the electrodes. The test member and calibration member 
could be any shape, but it is preferred that they are both ■ 

5 strips of a similar size and shape such that they may be. 
included in the same cartridge and dispensed using thej, 
same dispensing mechanism. 

It is preferred that the calibration member is not a test 
.0 member, ie that it does not carry reagent means. This 
enables the test member to be manufactured more easily and 
therefore more cheaply. However, it should be understood 
that a test member could also function as a calibration 
member by including conductive regions of predetermined 
25 resistance on the test member. 

The calibration electrodes used to read the calibration 
data are preferably also the test electrodes used to 
„.easure an electrical characteristic of a test member 
30 during a test. This reduces the number of electrodes 
required in the test meter and hence reduces the 
complexity of manufacture. 
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The test meter may include a memory device connected to 
the processor. The memory device may receive power from 
the electrical power source and may be used to store 
5 calibration data relating to the operation of the test 
meter and test members. Preferably the calibration data is 
stored in a lookup table. This calibration data may be 
altered by a calibration signal from the processor. 

10 The calibration data in a lookup table may be in the form 
of data points relating current passing between the 
electrodes to known concentrations of glucose in the blood 
sample. The processor can then process the signal from the 
electrodes and interpolate between the data points to 

15 determine the concentration of glucose in the sample. 

The processor may comprise a plurality of elements that 
co-operate to process a signal from the electrodes, but 
will preferably comprise a single element. 

20 

The predetermined electrical resistance of the conductive 
regions of the calibration member may be indicative of the 
expected resistance of a test member including a sample 
having a predetermined characteristic corresponding to a 
25 data point in the lookup table. For example, depending 
upon the batch of test members, a glucose concentration in 
whole blood of 2 mM may produce a current in the region of 

1 - 2 ^lA and this would correspond to a conductive region 
resistance of between 100 to 1100 ohms. An electrical 
30 resistance of a conductive region within this range could 
represent the result of a test member from a given batch 
with a sample of whole blood with a 2 mM glucose 
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concentration. The data point for this concentration could 
be adjusted accordingly by the calibration signal. The 
electrical resistance of other conductive regions could 
represent other data points in the lookup table. 

5 

The calibration signal from the processor may include 
information indicative of a date, for instance a date of 
manufacture of the batch, an expiry or use-by date for the 
batch or other date sensitive information. The calibration 

10 signal could also include information indicative of 
temperature correction data. The test meter could then 
include a thermometer or similar device to measure 
temperature and automatically adjust the calibration data. 
This may be useful if a specific test to be performed by 

15 the meter is particularly temperature sensitive. 

If a calibration member has a plurality of conductive 
regions, the test meter may count the number of regions to 
ensure that it has received the correct signal from the 
20 electrodes. If too few or too many conductive regions are 
measured, the test meter may require that the calibration 
member is reinserted and dispensed again until a 
satisfactory reading is obtained. 

The calibration member may also include a conductive 
region of predetermined electrical resistance that is 
indicative of a signal to a test meter that the member 
being dispensed is a calibration member. This conductive 
region is preferably the first region to contact the 
30 electrodes and preferably has a resistance lower than that 
that could be reasonably be expected to result from a 
blood test with a test strip. This low resistance 
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conductive region could also be used to 'wake up' the 
meter from a power saving state. The low resistance of 
this conductive region is to avoid the possibility of an 
incorrect reading by the test meter that the member is a 
5 calibration member. A further low resistance conductive 
region could be the last region to contact the electrodes 
and signal to the meter that the calibration is over. 

The invention also provides a method of producing a 
10 calibration signal in a test meter, the test meter 
comprising at least two calibration electrodes, an 
electrical power source, processor, dispensing mechanism 
and a calibration member, the electrical power source 
supplying power to the electrodes and processor, the 
15 calibration member having at least one conductive region 
of predetermined electrical resistance, the method 
including the steps of: 

a) using the dispensing mechanism to dispense said 
calibration member from the test meter, the or each 

20 conductive region of the calibration member making contact 
with the electrodes as the calibration member is 
dispensed; 

b) using the electrodes to generate a signal 
indicative of the current passing between them as the 

25 calibration member is dispensed; 

c) using the processor to receive the signal from the 
electrodes; and 

d) using the processor to generate a calibration 
signal to calibrate the meter. 

30 

If the test meter includes a memory device for storing 
calibration data the method may include the step of using 



I I 



WO 03/050534 



wo 03/050534 PCT/GB02/04347 



10 



- 9 - 



the calibration signal to alter the calibration data in 
the memory device. Preferably alteration of the 
calibration data only occurs after the calibration data 
stored in the memory device has been compared with the 
signal received from the electrodes. This means that if no 
change to the stored calibration data is required the 
calibration signal does not alter the stored data and this 
may help to prolong the life of any power supply within 
the test meter. 



The invention also provides a cartridge for a test meter, 
the cartridge containing a plurality of test members for 
measuring analyte concentration in a fluid and at least 
one calibration member which is not a test member, the 
15 calibration member having at least one conductive region 
of predetermined electrical resistance, the calibration 
member being suitable for calibrating the test meter 
hereinbefore described. 

20 Preferably the test members are arranged in a stack within 
the cartridge to be dispensed in sequence and a 
calibration member is at a position in the stack to be 
dispensed first. 

25 The predetermined electrical resistance of a conductive 
region of the calibration member may be indicative of an 
expected response of a test member including a sample 
having a predetermined characteristic. 

30 The cartridge may contain a plurality of calibration 
members so as to maintain a check on the test meter 
performance over time and ensure that the meter is 
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correctly calibrated. It is also be possible that test 
members from several batches are included within the same 
cartridge and a calibration member may be included to 
recalibrate the meter as test members from a different 
5 batch are to be used. 

The calibration member preferably includes a plurality of 
conductive regions. Each conductive region may have a 
predetermined electrical resistance indicative of 
10 calibration data for a test meter. 

The calibration member is preferably axially elongate in 
the form of a strip and it is preferred that the 
dimensions of the calibration member are substantially the 
15 same as a test member. Preferably a plurality of 
conductive regions pass transverse to the axis of the 
strip to form conductive bands across the strip. 

If the calibration member is not a test member, it is 
20 preferred that the calibration member has a distinctive 
appearance so that it does not look similar to a test 
member. This will prevent a user from trying to perform a 
test using a calibration member. The distinctive 
appearance may be provided by the conductive regions, but 
25 may be provided by graphics, writing or colours on the 
calibration member or test member. 

The resistance of the conductive regions is preferably 
within the range of 20 ohms to IM ohm and the 
30 predetermined resistance preferably has one of at least 10 
possible values. 
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The invention further provides a method of calibrating a 
test meter using a calibration strip, the test meter being 
suitable for measuring a characteristic of a sample placed 
on a test strip dispensed from the meter, the test meter 
comprising at least two electrodes, an electrical power 
source, test strip dispensing mechanism, processor, a 
memory unit, the memory unit including data in a lookup 
table, the electrical power source supplying power to the 
electrodes, processor and memory device, the test strip 
dispensing mechanism being actuable to dispense a test 
strip from within the test meter, said test strip making 
contact with the electrodes as it is dispensed, the 
processor being electrically connected to the at least two 
electrodes to receive a signal from the electrodes 
15 indicative of the current passing between the electrodes, 
the processor comparing said signal with the lookup table 
to produce a signal indicative of a characteristic of a 
sample on a test strip, the calibration strip comprising 
at least one conductive region of predetermined electrical 
20 resistance corresponding to the expected electrical 
resistance of a test strip including a sample having a 
predetermined characteristic, wherein the method comprises 
the steps of: 

a) inserting the calibration strip into the test 
25 meter; 

b) using the dispensing mechanism to dispense said 
calibrating strip such that the or each conductive region 
makes contact with the electrodes; 

c) using the processor to compare the signal received 
30 from the electrodes when in contact with a conductive 

region with the data in the lookup table for the 
predetermined characteristic; and 
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d) using the processor to alter the data in the 
lookup table in response to a difference between the 
signal and the data in the lookup table » 



1 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The invention will now be further described, by way of 
example, with reference to the accompanying drawings, in 
which: 

Figure 1 shows a test meter in accordance with an 
embodiment of the present invention, suitable for 
receiving a cartridge containing test members; 



10 



Figure 2 shows a schematic representation of a cross 
section of the components within a test meter that 
may be used to calibrate the test meter using a 
calibration member according to an embodiment of the 
15 invention; 

Figure 3 shows a calibration member suitable for use 
with embodiments of the present invention; 

20 Figure 4 shows a calibration member being dispensed 

from a test meter in accordance with an embodiment of 
the invention, making contact with the electrodes; 

Figure 5 shows an exploded diagram of an embodiment 
25 of an electrode assembly suitable for use with the 

present invention; and 

Figure 6 illustrates a calibration member formed in 
accordance with a preferred method of manufacture. 



30 
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- DETAILED DESCRIPTION 

Figures 1 and 2 show a test meter 1 for use in testing the 
glucose concentration in a whole blood sample (hot shown) 
5 using a test member 2, The test meter 1 includes a flap 4 
in one side 6 to allow access to the interior of the test 
meter 1. Access to the interior of the test meter is 
required to insert a test member 2, calibration member 16 
or a cartridge 18 containing test members 2. 

10 

A button 8 is included on an upper surface 10 of the test 
meter .1 to allow actuation of dispensing mechanism 22 to 
dispense a test member 2 from within the test meter 1 
through a dispensing aperture 12. Actuation of the 
15 dispensing mechanism 22 by the button 8 may be electrical 
or mechanical. Electrical actuation of the dispensing 
mechanism 22 may be through the use of a motor, and 
mechanical actuation may be through the use of gears and 
racks. 

20 

In this embodiment the test member 2 has a test portion 
including an enzyme specific to p-D-glucose and a 
connecting portion. The connecting portion includes two 
electrodes connected to the test portion such that the 
25 electrodes 24 within the test meter 1 can measure the 
electrical conductivity of the test portion by making 
contact with the electrodes in the connecting portion. 

A dispensed test member 2 remains partially within the 
30 dispensing aperture 12 so that the connecting portion of 
the test member 2 is in contact with electrodes 24 within 
the test meter 1. Placing a sample of whole blood on the 
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test portion of the test member 2 begins a test. The 
electrodes 24 send a signal indicative of the current 
passing between them to a processor as the reaction 
between the enzyme and the glucose in the blood sample 
5 proceeds. The signal is indicative of an electrical 
characteristic of the test portion of the test member 2. 
The processor 34 processes the signal from the electrodes 
24 and calculates a glucose concentration based on current 
calibration data held in a memory device 36 of the test 
10 meter 1. The glucose concentration is then displayed on a 
display means 14. The used test member 2 may then be 
manually removed from the dispensing aperture 12 and 
disposed of. 

15 Figure 2 shows schematically the components within the 
test meter 1 that may be used to generate a calibration 
signal and hence calibrate the test meter 1. A calibration 
member 16 is in the test meter 1 contained within a 
cartridge 18 containing a plurality of test members 2 

20 arranged in a stack 20. 

The calibration member 16 includes conductive regions 38 
of predetermined electrical resistance. The predetermined 
electrical resistance of the conductive regions 28 is 
25 indicative of calibration information for test members 2 
within the cartridge 18. 

Dispensing mechanism 22 may be actuated to push a 
calibration member 16 or test member 2 from a top 32 of 
30 the cartridge 18 and out of the dispensing aperture 12. 
The cartridge 18 includes spring means 26,28 and a pushing 
member 30 to force the stack 20 of test members 2 to the 
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top 32 of the cartridge 18. 

As a calibration member 16 or test member 2 is pushed out 
of the dispensing aperture 12, it makes contact with two 
5 electrodes 24. The electrodes 24 are connected to 
processor 34. The processor 34 receives a signal from the 
electrodes 24 indicative of the current passing between 
them through the test member 2 or calibration member 16. 

10 The processor 34 is connected to a memory device 36. The 
memory device 36 contains calibration data in a lookup 
table. 

To calibrate the test meter 1, a cartridge 18 containing a 
15 calibration member 16 is inserted into the meter 1. The 
dispensing mechanism 22 is actuated to push the 
calibration member 16 out of the dispensing aperture 12. 
As the calibration member 16 is pushed out of the 
dispensing aperture 12, the electrodes 24 make contact 
20 with the conductive regions 38 of the calibration member 
16 and send a signal to the processor 34 indicative of the 
predetermined resistance of the conductive regions 38. 

The processor 34 processes this signal and compares the 
25 calibration data from the calibration member 16 with the 
calibration data stored in the memory device 36. If the 
calibration data are different, the processor 34 generates 
a calibration signal to calibrate the test meter 1 for the 
test members in the cartridge 16. The calibration signal 
30 alters the calibration data stored in the memory device 
36. 
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Figure 3 shows a plan view of a calibration member 16. The 
calibration member 16 comprises a substantially 
rectangular axially elongate substrate 44 having a long 
edge 40 and a short edge 42 and includes a plurality of 
5 conductive regions 38 in the form of bands distributed 
along the substrate 44, the bands being transverse to the 
long edge 40 and substantially parallel with the short 
edge 42. 

10 At least some of the conductive regions 38 have a 
predetermined electrical resistance indicative of 
calibration data for a test meter 1. The conductive 
regions 38 are created from a material of known resistance 
such as resistive tape adhered to the substrate 44. The 

15 conductive regions 38 could additionally or alternatively 
be screen-printed onto the substrate 44. Some of the 
conductive regions may have a predetermined resistance 
indicative of a signal to the test meter to 'wake up' from 
a power saving state, or a signal to the meter that a 

20 calibration member has started or finished passing through 
the electrodes 24. 

Figure 4 shows a cross section view of a calibration strip 
16 passing under electrodes 24 as it is pushed out of the 

25 test meter 1 in the direction of the arrow 46. The 
electrodes 24 are resiliently movable, in this case they 
are sprung, such that they may accommodate variations in 
the thickness of substrate 44 and conductive regions 38 
whilst maintaining contact with the member as it is 

30 dispensed. 



Figure 5 shows an exploded diagram of an electrode 
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assembly 50 suitable for use with the present invention. 
As a test member 2 or calibration meiaber 16 is dispensed 
it passes along a channel 66 and out of the dispensing 
aperture 12, As it is dispensed^ the member 2,16 makes 
5 contact with electrodes 24. The electrodes 24 are spring 
mounted within a two part housing comprising an upper 
member 56 and lower member 58 that together define the 
channel 66. The upper member 56 and lower member 58 
include projections 54 that fit within holes 52 in a front 
10 panel 60 of the test meter when the electrode assembly 50 
is assembled. When assembled, connectors 62 make contact 
with a flexible electrical connector 64 to provide signals 
to the processor 34. 

15 A preferred method of manufacture will now be described 
with reference to the calibration member shown in Figure 
6. Conductive pads 68, for example of silver or carbon, 
are printed on a suitable substrate 44, for excunple of a 
structural plastics material such as polyester, or other 

20 suitable material such as Veroboard*** or a ceraimic 
material- Tracks 70 of a conductive material, for example 
silver or carbon, are printed down on the substrate so as 
to make electrical contact between opposed pads 68 . A 
preferred printing technique is screen printing, but other 

25 suitable printing methods may also be employed. The 
resistance between connected pads 68 (measured across all 
of the tracks connecting the two pads) can be adjusted by 
etching away parts of one or more of the conductive tracks 
70. Laser etching is preferably used, and the etching may 

30 be controlled automatically by a controller linked to 
resistance-measuring apparatus which stops etching of a 
particular set of tracks when a desired resistance is 
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measured. To achieve a greater variation in resistances, 
a plurality of tracks may be laid dovm on top of each 
other. This method permits regions of different and 
precisely controlled resistance to be formed from a 
starting blank with identical regions of the same 
resistance. The calibration member illustrated has four 
identical conductive regions, but any number of such 
regions may of course be provided within the space 
constraints of the substrate 44. Typically, each track in 
a group is around 100 pm wide, and the tracks are spaced 
100 to 150 pm apart. 



10 



15 



Since a test meter according to the invention is 
calibrated using the same action that the user would 
perform to dispense a test member, calibration of the 
meter is less likely to be incorrectly performed. A 
calibration member can be included in a cartridge of test 
members and thus the test meter is calibrated without the 
user having to remember to perform any special actions. 

It should be understood that the invention has been 
described above by way of example only and that those 
skilled in the art may make modifications in detail that 
fall within the scope of the invention as defined in the 
25 claims. 



20 
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Claims 

1, A test meter that may be calibrated using a 
calibration member, the calibration member having at least 
5 one conductive region of predetermined electrical 
resistance, the test meter comprising at least two 
calibration electrodes, an electrical power source, 
processor and dispensing mechanism, the dispensing 
mechanism being operable to dispense a calibration member 

10 from the test meter, the or each conductive region of the 
calibration member making contact with the electrodes as 
it is dispensed, the electrodes and processor receiving 
power from the electrical power source, the processor 
receiving a signal from the electrodes, the signal being 

15 indicative of the current passing between them as the 
calibration member is dispensed, the processor processing 
said signal and generating a calibration signal to 
calibrate the test meter. 

20 2. A test meter as claimed in claim 1, in which the test 
meter includes a cartridge removably inserted therein, the 
cartridge containing a plurality of test members, the 
dispensing mechanism being operable to dispense test 
members in order from said cartridge such that each test 

25 member makes contact with two test electrodes of the test 
meter as the test member is dispensed. 

3. A test meter as claimed in claim 2, in which the 
cartridge includes at least one calibration member 

30 therein. 

4. A test meter as claimed in claim 3, in which a 
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calibration member is dispensed from the cartridge prior 
to the test member from said cartridge being used for 
testing. 

5 5. A test meter as claimed in any preceding claim, in 
which the calibration member is not a test member. 

6. A test meter as claimed in any of claims 2 to 5, in 
which the test electrodes and the calibration electrodes 

10 are the same electrodes. 

7 . A test meter as claimed in any preceding claim, in 
which the test meter is for testing a characteristic of a 
bodily fluid applied to a test member dispensed from the 

15 test meter. 

8. A test meter as claimed in claim 7, in which the 
bodily fluid is whole blood. 



20 



25 



9. A test meter as claimed in claim 8, in which the 
characteristic is blood glucose level. 

10. A test meter as claimed in any preceding claim, in 
which the test meter further includes a memory device 
connected to the processor, the memory device storing 
calibration data. 



11. A test meter as claimed in claim 10, in which the 
memory device stores the calibration data in a lookup 
30 table. 



12 



A test meter as claimed in claim 10 or claim 11, in 
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which the calibration signal from the processor may alter 
the calibration data stored in the memory device. 

13. A test meter as claimed in any preceding claim/ in 
5 which the calibration signal from the processor includes 

information indicative of a date. 

14. A test meter as claimed in any preceding claim in 
which the calibration member is of substantially the same 

10 dimensions as a test member. 

15. A method of producing a calibration signal in a test 
meter, the test meter comprising at least two calibration 
electrodes, an electrical power source, processor, 

15 dispensing .mechanism and a calibration member, the 
electrical power source supplying power to the electrodes 
and processor, the calibration member having at least one 
conductive region of predetermined electrical resistance, 
the method including the steps of: 

20 a) using the dispensing mechanism to dispense said 

calibration member from the test meter, the or each 
conductive region of the calibration member making contact 
with the electrodes as the calibration member is 
dispensed; 

25 b) using the electrodes to generate a signal 

indicative of the current passing between them as the 
calibration member is dispensed; 

c) using the processor to receive the signal from the 

electrodes; and 

30 d) using the processor to generate a calibration 

signal to calibrate the meter. 
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16. A method as claimed in claim 15, in which the test 
meter includes a memory device storing calibration data, 
the method including the step of using the calibration 
signal to alter the calibration data in the memory device 

17. A method as claimed in claim 16, in which the 
calibration signal is generated only after the calibration 
data stored in the memory device has been compared with 
the signal received from the electrodes. 



10 



18. A method as claimed in any of claims 15 to 17, in 
which the test meter is adapted to receive a cartridge, 
the cartridge containing a plurality of test members, the 
dispensing mechanism being operable to dispense a test 
15 member from said cartridge such that the test member makes 
contact with two test electrodes of the test meter as the 
test member is dispensed and the calibration member is 
inserted into the test meter within a cartridge. 

20 19. A method as claimed in claim 18, in which the 
predetermined resistance of the conductive region of the 
calibration member in a cartridge is indicative of 
calibration data for at least one of the test members in 
said cartridge. 



25 



30 



20. A method as claimed in any of claims 15 to 19, in 
which the calibration miember is not a test member. 

21. A cartridge for a test meter, the cartridge 
containing a plurality of test members for measuring 
analyte concentration in a fluid and at least one 
calibration member which is not a test member, the 
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calibration member having at least one conductive region 
of predetermined electrical resistance indicative of 
calibration data relating to at least one test member in 
said cartridge^ the calibration member being suitable for 
5 calibrating the test meter of claim 1. 

22. A cartridge as claimed in claim 21, in which test 
members are arranged in a stack to be dispensed in 
sequence and a calibration member is at a position in the 

10 stack to be dispensed first. 

23. A cartridge as claimed in claim 21 or claim 22, in 
which the predetermined electrical resistance of a 
conductive region of the calibration member is indicative 

15 of an expected response of a test member including a 
sample having a predetermined characteristic. 

24. A cartridge as claimed in claim 23, in which the 
calibration data includes an expiry date. 

20 

25. A cartridge as claimed in any of claims 21 to 24, in 
which the calibration data includes temperature correction 
data. 

25 26. A cartridge as claimed in any of claims 21 to 25, in 
which the cartridge contains a plurality of calibration 
members . 

27. A method of calibrating a test meter using a 
30 calibration strip, the test meter being suitable for 
measuring a characteristic of a sample placed on a test 
strip dispensed from the meter, the test meter comprising 
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at least two electrodes, an electrical power source, test 
strip dispensing mechanism, processor, a memory unit, the 
memory unit including data in a lookup table, the 
electrical power source supplying power to the electrodes, 
5 processor and memory device, the test strip dispensing 
mechanism being actuable to dispense a test strip from 
within the test meter, said test strip making contact with 
the electrodes as it is dispensed, the processor being 
electrically connected to the at least two electrodes to 

10 receive a signal from the electrodes indicative of the 
current passing between the electrodes, the processor 
comparing said signal with the lookup table to produce a 
signal indicative of a characteristic of a sample on a 
test strip, the calibration strip comprising at least one 

15 conductive region of predetermined electrical resistance 
corresponding to the expected electrical resistance of a 
test strip including a sample having a predetermined 
characteristic, wherein the method comprises the steps of: 

a) inserting the calibration strip into the test 
20 meter; 

b) using the dispensing mechanism to dispense said 
calibrating strip such that the or each conductive region 
makes contact with the electrodes; 

c) using the processor to compare the signal received 
25 from the electrodes when in contact with a conductive 

region with the data in the lookup table for the 
predetermined characteristic; and 

d) using the processor to alter the data in the 
lookup table in response to a difference between the 

30 signal and the data in the lookup table - 



28. A method as claimed in claim 27, in which the 
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calibrating strip has a plurality of conductive regions, 
each relating to a different predetermined characteristic 
of a sample on a test strip. 

5 29. A method as claimed in claim 27 or claim 28, in which 
the test meter is adapted to receive a cartridge 
containing test strips and the dispensing mechanism is 
capable of dispensing a test strip from the cartridge, at 
least one calibrating strip being included in said 
10 cartridge. 

30. A method as claimed in claim 29, in which the 
calibrating strip is dispensed prior to the first use of a 
strip from the cartridge. 

15 . 

31. A method as claimed in any of claims 27 to 30, in 
which the or each conductive region of the calibrating 
strip has a predetermined electrical resistance indicative 
of an expected signal from a plurality of test strips with 

20 which the calibrating strip is to be supplied. 

1 

32. A method as claimed in any of claims 27 to 31, in 
which the calibration strip further includes at least one 
region of predetermined electrical resistance indicative 

25 of temperature correction data. 

33. A method as claimed in any of claims 27 to 32, in 
which the calibration strip further includes at least one 
region of predetermined electrical resistance indicative 

30 of an expiry date. 



wo 03/050534 



PCT/GB02/04347 



1/6 




"6 



wo 03/050534 



PCT/GB02/04347 




wo 03/050534 



PCT/GB02/04347 




wo 03/050534 



PCT/GB02/04347 



6/6 




J/^. 6 



INTERNATIONAL SEARCH REPORT 



PCT/GO2/04347 



A CLASanCATION OF SUBJECT ««AnEH 

IPC7 G01N33/487 G01N27/416 



Accofdlno to imemallonal Paten . f^ta«^BeaM»« (IPCt or to botr. n ^nal clagsfflMMon and IPC 

B. FIELDS SEARCHED 

"Minimum dDCumenlatlon searched (dasslflcallon system loSo-eo W cWical«.n symbols) 

IPC 7 GOIN 



DoGumentalion searched other than minimum 



doomentaflon to the extent that s«h documents aie hcluded In the fields searched 



eiec.ronlcda.abase«,nsulteddmin9»« international search (name d data base and. >hem praC^^at searcn .erms used) 

EPO-Internal , PAJ, WPI Data 



C. DOC UMEWTS CONSIDERED TO BE BELEVAMT 

category • I Cilaflon 01 document with macallon, where approprtate. olthe relevani passages 

EP 0 645 627 A (ASULAB SA) 
29 March 1995 (1995-03-29) 
column 4, lire 5 -column 8. line 31; 
figures 3,1 

US 5 395 504 A (HOFFMANN ERIC ET AL) 
7 March 1995 (1995-03-07) 
column 1, line 15 - line 27 
column 4, line 26 - line 35 

EP 0 471 986 A (KYOTO DAIICHI KAGAKU KK 
•MATSUSHITA ELECTRIC IND CO LTD (JP)) 
26 February 1992 (1992-02-26) 
page 4, line 24 - line 30 
page 5, line 53 -page 6, line 38 

-/- 



Relevant lo datm hto. 



1-33 



1-33 



1-33 



Further documents are listed In the conUnuatior* ol box C 

Special categories of cited documents : 

•A' document detinhg the general state otlhe art wttlch Is not 

considered to be o( particular rotevance 
•E* earlter document but published on or alter the international 

tlimg date 

M • document which may throw doubts on priority claim(s) or 
te 5e5lo e Jabttsh the publication dale ot another 
citation or other special reason (as specitied) 
•Cr document referring to an oral disdosure. use. exhibllon or 
other means 

•P« document puWishod prior to the Wernational filing dale but 
later than the priortty date claimed 



Date ol the actual completion of the intematlonai search 

24 January 2003 



Name and mailing ad*ess of the ISA 

European Patent Office, P.B. 581 B Patenllaan 2 
NL - 2280 HV R|swiik 
TeL (+31-70) 3AO-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Form PCTrtSA/210 (»cowJ short) (July 



Patent famly members are listed in annex. 



•I- later document published alter the in»e^to*« ."»^9f?« 
of date^ not in conflicl with the appto^ton birt 
cited to understand the principle or theoiy undertying the 
Invention 

■X" document of particular retevafxa; the clainned ify^r^ton 
^nnStecSJsidered novel Of canno^^ 
fclvo^e an tiventtve step when the document is taken alone 
• Y- document of particutai relevance: the ciairned invention 
^Smot be considered lo invoWe an ^^enthre step when l^^ 
dwajment is combined wih one or more other such doo^ 
inents. such combination being obvious to a person staled 
ffi the art. 

•A- document member of the same patent family 



Date of maiSng ol the Wernalional search report 

03/02/2003 



Authorized ofTicer 



Purdle, D 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 


Intematlo^ 


kpplicaUon No 1 




PCT/GB 


02/04347 1 



C^Contlntiatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation ot document, with Indcalion.wtiere appropriate, ot trie relevani piassages 



Retevani to claim No. 



wo 94 10558 A (ENVIRONED PLC ;FRIEDLANDER 
URI (GB); HIGGINS IRVING JOHN (GB); COS) 
11 Hay 1994 (1994-05-11) 
page 3, line 31 -page 6, line 14 



21-26 



US 5 989 917 A (MOERMAN PIET H C 
23 November 1999 (1999-11-23) 
cited in the application 
the whole document 



ET AL) 



1-33 



Foim PCTnSA/210 (ccntlnuallon ol second shaet) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

InfdillBsion on patant ramlly m«fnb«rs 



IntemaAlo^^^pptlcsition No 

PCT/GB 02/04347 




2710414 Al 
7303494 A 
2132381 Al 
0645627 Al 
7167819 A 



31-03-1995 
06-04-1995 
22-03-1995 
29-03-1995 
04-07-1995 



US 5395504 



07-03-1995 



FR 
AU 
AU 
CA 
DE 
DE 
OK 
EP 
ES 
JP 



EP 0471986 



26-02-1992 



CA 
JP 
JP 
JP 
DE 
EP 
EP 
US 
DE 
DE 



WO 94105S8 



11-05-1994 



US 5989917 



23-11-1999 



2701117 Al 
667152 B2 
5487394 A 
2114685 Al 
69411963 Dl 
69411963 T2 
609760 T3 
0609760 Al 
2122049 T3 
6294769 A 



2065890 Al 
2118555 C 
4357452 A 
8020412 B 
69113923 Dl 
0471986 A2 
0636880 A2 
5266179 A 
69113923 T2 
69133129 Dl 



05-08- 
07-03- 

11- 08- 
05-08- 
03-09- 

12- 05- 
26-04- 
10-08- 
16-12 
21-10 



1994 
1996 
•1994 
-1994 
-1998 
•1999 
-1999 
■1994 
-1998 
-1994 



14-10- 
06-12- 

10- 12- 
04-03- 
23-11 
26-02- 
01-02- 
30-11- 

11- 04- 
14-11 



1993 
1996 
1992 
■1996 
1995 
■1992 
•1995 
-1993 
-1996 
-2002 



AU 


5374594 A 


24-05-1994 


EP 


0667956 Al 


23-08-1995 


WO 


9410558 Al 


11-05-1994 


AT 


215402 T 


15-04-2002 


AU 


712812 B2 


18-11-1999 


AU 


2269397 A 


02-09-1997 


DE 


69711604 Dl 


08-05-2002 


DK 


880407 T3 


01-07-2002 


EP 


1225448 A2 


24-07-2002 


EP 


0880407 Al 


02-12-1998 


ES 


2175351 T3 


16-11-2002 


PT 


880407 T 


30-09-2002 


WO 


9729847 Al 


21-08-1997 



Form PCT/ISA/210 {patortl tamity arnen) (Juty 1998) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



fHIS PAGE BLANK (uspto) 



